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R qu — = 7' Within the framework of the current research programs on High Intensity Proton Accelerators, a first
S R collaboration with the CNRS/LPNHE Lab has given one PXI's version of a Low Level Radio Frequency
s | Digital system used for our R&D on superconducting cavities. Today a new development of an LLRF
¢ 17 Sading 3 - ) digital system is in progress at IPN Orsay, around an in-house mother board with a FPGA and an ARM
pvitres processor with a LINUX OS and EPICS IOC. All sub-systems needed for operating on accelerator are
. ool WG] syt also in progress in the framework of several projects at IPNO, as the Cold Tuning System digital
3 i y controller developed with ADEX© (MAX project), the analogue Self Exciting Loop for RFQ (MYRRHA
HEHE ke tem project) and the interlock system including multipactor detection and measurements (SPARE project).
s bt erin . - < Our goals are also to use atypical technologies as ETHERNET for the communication and supply link
"| (PoE) for example. This poster focuses on the global developments: details of each sub-system with
e e I R e _ the associated project, the main options which will be implemented and the schedule.
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Within the framework of our R&D, this prototype system integrates the generation of A system of fast interlock is necessary for the management of the next station of RF
reference frequencies (jitter of +/-0.1°), a mechanism of timing and a regulation of pulsed power (1.5ms@50Hz or 3ms@14Hz - 2.8MW@352.2MHz). It includes the
temperature. With a Module using a processor ARM, it should later become a plug and development of an electronics of multipactor detection for T s
play system EPICS. testing cavities with couplers. We used until now [ e siere |
| converters I/V adapted to the low measures of current but 500 Kz >
Reference generation _ _ _ _ To Scope
) . 5505 Wiz ReF _strong_ly subject to the noise of the_ supply of polarization
L0 M o8 ¢ 0  176.1MHz REF Involving the use of battery. This new system rather | rcive Salln e .
No—> Pl — > adapted to the measures of current > 20mA should Cik
> > X4 > 352.2MHz REF - nevertheless agree and to reduce the sensibility to the/ \ Adiustable gain
Rer > > X2 —> X4 ——> T044MHzREF pmpister noise of the supply.
> > X2 ——> X4 ———> B0MHzClock d;fifz‘gﬁi‘f'
[ 1 > - emma requiated 10v
> > 10MHz REF D _ _t I S oo pase iter [ Rsense i et adjustable Voltage
igital core |

[ HV
LLRF sampling gate | TTL )= HV presence

RF gate
Beam gate
Beam diag sampling gate

EXT_CLK I

TRIGGER | 3x SFP .
optical DDR3 DDR3 Micro SD
Flash
socket 1Go
socket

Through Raspberry Pi,

the tests of validation of
our configuration are iIn
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The standard tool generally used to control process
variables is PID. This technology has its limitations and EPICS oliont
usually needs manual adjustment which can be tedious and
requires experiment through trial and error. Here the idea is
to optimize the control process thanks to an adaptive-
predictive algorithm developed by ADEX.
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. Frequency 352MHz
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1- An ADC & DAC control board acquires the phase error - - |
Signal Of the Cavity Attenuator shifter
2- Information is sent from a dsPIC to the DEO board for The down converter system, necessary for the digitalization of the RF signals is added to RF switch as well as a modulator IQ, used
digital filtering and returns the result to the main controller as actuator for the regulation. The Self Exciting Loop was recently validated on PCB with the optional implementation of an actuator.
3- Main controller (Delfino) receives and processes the The following stage will consist in associating them to obtain according to the need an analog or digital system, with or without
digital filtered signal and returns the output signal to the S.E.L. This systems can be realized with frequencies between 88 MHz and 352MHz easily.

DACs of the Control board via the DEQO board.

| - | N All the presented systems is in progress ( test or realization) within the framework of various projects of the laboratory. Our objective is
o o e e G s mosmoEES (Mt roteay oM Sevens to obtain in 2014 a first operational version of all these systems allowing us to comprehend the major part of the associated themes, to
compare solutions for multipactor detection , power supply etc...




